We show that the k free bitangents of a collection of n pairwise disjoint convex plane sets can be computed in time O(k + n log n) and O(n) working space. The algorithm uses only one advanced data structure, namely a splittable queue. We introduce (weakly) greedy pseudo-triangulations, whose combinatorial properties are crucial for our method.
Introduction
Consider a collection O of pairwise disjoint convex objects in the plane. We are interested in problems in which these objects arise as obstacles, either in connection with visibility problems where they can block the view from an other geometric object, or in motion planning, where these objects may prevent a moving object from moving along a straight line path. The visibility graph is a central object in such contexts. For polygonal obstacles the vertices of these polygons are the nodes of the visibility graph, and two nodes are connected by an arc if the corresponding vertices can see each other. [9] describes the first nontrivial algorithm for computing the visibility graph of a polygonal scene with a total of n vertices in 0(n2)
time.
[4] presents an optimal O(n log n + k) algorithm, where k is the number of arcs of the visibility graph.
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In this paper we present an optimal-with respect to both time and working space-algorithm that computes the tangent visibility graph of 0. Recall that a bitangent is a closed line segment whose supporting line is tangent to two obstacles at its endpoints; it is called~ree if it lies in jree space (i.e., the complement of the union of the relative interiors of the obstacles).
The endpoints of these bitangents split the boundaries of the obstacles into a sequence of arcs; these arcs and the free bitangents are the edges of the tangent visibility graph, see Figure 1 . In [7] we described an optimal method for comput- (ii) u-slope(b~) < u-slope(b").
(iii) bj = b*.
(iv) b~=bj, fori<j<3n-3. and updating the set of candidates (viz step 6) is O(k). We shall say that the algorithm detects a free bitangent at the moment it is flipped (in step 5 Theorem 13 Let @ be a cut of X.
Then sup @ is a weakly greedy pseudo-triangulation. 
